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Cushing’s syndromeEctopic pituitary adenomas comprise, by varying reports, approximately 1-2% of all pituitary adenomas. They
are often located in the nasopharyngeal region associated with the pharyngeal pituitary. The location and
pathologic features of thesemassesmake thematypicalwhencomparedwith intrasellar pituitary adenomas. A
54-year-old man presented with vertebral compression fracture and physical stigmata of Cushing’s disease.
Biochemical testing conﬁrmedhypercortisolemia responsive to high dose dexamethasone suppression.MRI of
the head demonstrated an enhancingmass in the posterior aspect of the sphenoid sinus not involving the sella
turcica. Endoscopic biopsy followed by resection conﬁrmed this mass to be a pituitary adenomawith unusual
pathologic features. Most notably, the tumor cells demonstrated large, eosinophilic, vacuolated cytoplasm.
Immunohistochemical proﬁle of the tumorwas typical of an ACTH secreting tumor, notablywith positivity for
ACTH. The patient did well from his surgery. Post-operatively his serum cortisol level normalized and he
remains in chemical remissiononeyear after surgery. Ectopic pituitary adenomasare anunusualmanifestation
of hormonally active pituitary neoplastic disease. Their atypical clinical presentations, location, and pathologic
features can make them a diagnostic challenge. Clinicians should be aware of these entities, especially when
considering differential diagnosis for a mass in the sphenoid sinus and nasopharyngeal region.
© 2014 The Authors. Published by Elsevier Inc. Open access under CC BY-NC-ND license.Introduction
Pituitary tumors represent 10–15% of all primary intracranial
neoplastic disease [1]. In some instances these tumors develop in an
extrasellar location. When ectopic pituitary adenomas arise, they are
often located in the nasopharyngeal region and may represent
neoplastic transformation of the pharyngeal pituitary. The pharyn-
geal pituitary, an embryologic remnant, is typically composed of cells
phenotypically identical to the anterior pituitary.While once thought
to be a transient structure, some scholars posit that the pharyngeal
pituitary is a permanent structure arising from the embryonic
craniopharyngeal duct and remnants of Rathke's pouch. We present
a case of Cushing’s disease caused by an ectopic pituitary adenoma
with unusual pathologic features.se.
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History
A 54-year-old male presented to the emergency department at
our institutionwithworseningbackpain and inability toambulate
for several weeks. His past medical history was notable for
asthma, nasal polyps, and hypertension that had become difﬁcult
to control. During evaluation of his back pain, he was noted to
have several vertebral compression fractures and bilateral adrenal
nodularity. He endorsed a number of symptoms including
swelling in the face, muscle weakness, bruises over the upper
body and arms, abdominal bloating, indigestion, leg edema,
increased exercise intolerance, decreased libido, frequent urina-
tion, dysuria and increased anxiety. Baseline hyperglycemia was
evident and he required oral supplementation for hypokalemia.Examination, laboratory, and imaging ﬁndings
Notable ﬁndings on exam at the time of presentation were upper
body hyperpigmentation, round plethoric face, proximal muscle. .nse.
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edema. Relevant laboratoryﬁndings included: potassium3.7 mmol/L
(normal 3.3–5.1 mmol/L) random serum cortisol 100.9 μg/dL, ACTH
240 pg/mL (normal 7–63 pg/mL), salivary cortisol 4340 ng/dL and
2950 ng/dL on two consecutive nights (normal 0–99 g/dL), aldoste-
rone 4.1 ng/dL (normal≤16 ng/dL), renin 0.6 ng ml−1 h−1 (normal
0.5–4.0 ng ml−1 h−1), plasma metanephrine 0.36 nmol/L (normal
0.00-0.49 nmol/L). High dose dexamethasone (8 mg) suppressed
cortisol to 25.2 μg/dL and ACTH to 99 pg/mL. The results of baseline
tests suggested an ACTH-dependent Cushing’s syndrome.
The patient underwent MRI of the head with attention to the
parasellar region. This demonstrated a 38 × 31 × 40 mmmass in the
sphenoid sinus isointense to brain on T1 weighted images and
heterogeneous enhancement with administration of gadolinium
(Fig. 1). The mass was centered in the posterior aspect of the
nasopharynx with evidence of partial erosion of the clivus as well as
the ﬂoor of the sphenoid sinus.
Operation and pathologic ﬁndings
The patient went to the OR for endoscopic transsphenoidal biopsy
of the mass. The biopsy showed a monomorphic population of tumor
cells, arranged in sheets, with abundant eosinophilic foamy cytoplasm
(Fig. 2A and B) (PAS negative) and immunoreactivity for Cam 5.2,
synaptophysin, and ACTH but no other pituitary hormones. TTF-1 wasFig. 1. T1-weighted images without (A) and with (B) contrast demonstrating
isointense, heterogeneously enhancing mass in the posterior aspect of the
nasopharynx. The sella appears intact.negative excluding nonadenomatous pituitary lesions and adenocar-
cinomas. CD68 and alpha 1-antichymotrypsin show scattered immu-
noreactivity in somemacrophages but also possible tumor cells. There
was no S100 immunostaining arguing against a granular cell or other
neurohypophyseal tumors [2]. Neuronal transdifferentiation has been
described in some adenomas but there was no Neu-N immunoreac-
tivity [3]. The Ki-67 proliferation indexwas 1–2%. Electronmicroscopy
revealed numerous cytoplasmic vacuoles and scattered secretory
granules but no cell junctions (arguing against a carcinoid) (Fig. 3).
A few days later the patient underwent deﬁnitive endoscopic,
transsphenoidal resection of the mass. The second pathological
specimen was similar in morphology and immunohistochemical
proﬁle as the previous sample. The ﬁnal diagnosis was pituitary
adenoma, corticotroph cell type, with extensive vacuolar change.
Postoperative course
The patient’s postoperative course was complicated by urosepsis
and acute respiratory distress syndrome (ARDS) requiring hospital-
ization. However, he did not require any steroid replacement as a
result of his systemic infection. His post-operative morning cortisol
testing progressively improved. Clinically, he noted improvement in
his ecchymosis, proximal muscle bulk, decreased edema as well as
change in his skin hyperpigmentation. A cosyntropin stimulation test
was done 60 days post-operatively to evaluate the adrenal axis. HisFig. 2. Low- (A) and high-powered (B) micrographs of H&E stains of the mass
demonstrating a bland, monomorphic population of tumor cells arranged in sheets
with eosinophilic cytoplasm and evidence of vacuolar change.
Fig. 3. Electron microscopic examination of tumor demonstrates ﬁne nuclear
chromatin and multiple vacuolar cytoplasmic bodies with absence of cell junctions.
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μg/dL, demonstrating a complete normalization of his adrenal
function. One year after surgery, the patient had no physical stigmata
of endocrinopathy, and he remains in chemical remission from
ACTH-dependent hypercortisolemia.
Discussion
Ectopic pituitary adenomas are an unusual manifestation of
pituitary neoplastic disease. They have a long history in the literature
the ﬁrst report of an ectopic pituitarywas by the Austrian pathologist
Jakob Erdheim in 1909 [4]. Harvey Cushing also reported a likely
ectopic pituitary in his chapter “The Chiasmal Syndrome” in 1930 [5].
Ithasbeen thought thatapituitaryadenomaarisingoutside the sella
representsneoplastic transformationof rests of pituitary cells deposited
during themigrationof Rathke’s pouch. Indeed,Hori has analyzed adult
and fetal meninges at the time of autopsy and found evidence of
adenohypophysis ectopia without neoplastic transformation [6].
Hori and others have also described an entity known as the
pharyngeal pituitary [7–9]. McGrath performed a number of studies
of the pharyngeal pituitary in human fetuses and neonates as well as
other mammals. She observed that the pharyngeal pituitary was
typically found within the mucoperiosteum of the posterior naso-
pharynx. Others have conﬁrmed the presence of adenohypophyseal
tissue in this location [10]. Fuller and colleagues contend that the
pharyngeal pituitary is a result of incomplete obliteration of the
craniopharyngeal duct after themigration of Rathke’s pouch [7]. Hori
and coauthors suggest that extra-cranial ectopic pituitary adenomas
arising in the nasopharyngeal region could represent neoplastic
transformation of the pharyngeal pituitary [8]. In terms of develop-
ment, the pharyngeal pituitary is believed to grow in the fetal period
and in the ﬁrst few months after birth. The pharyngeal pituitary
produces the samehormones as does the anterior pituitary; however,
due to its extremely small size (approximately one-thousandth the
size when compared to the anterior pituitary) the impact of its
hormone production is thought to be of no clinical signiﬁcance.
Anatomically, the structure has no direct connection to the
hypothalamus and, in contrast to the anterior pituitary, does not
possess a portal system. Pathologically, ectopic pituitary adenomas
can display features atypical for intrasellar pituitary adenomas.
Thompson et al, present the most comprehensive review of the
pathological characteristics of ectopic pituitary adenomas, speciﬁcal-
ly of the sphenoid sinus region [11]. Of their series of 32 ectopic
pituitaries arising in the sphenoid sinus, several tumors had unusualmorphology, such as oncocytic change and prominent eosinophilic
cytoplasm. The authors of this review do not offer an explanation for
the increase in atypical features in this set of tumors. Nevertheless,
Thompson et al point out the importance of careful pathologic
examination of such tumors, as the differential for a sphenoid sinus or
nasopharyngeal mass is broad. A careful, high-powered microscopic
examination of these tumors by a neuropathologist, coupled with
analysis of the immunohistochemical proﬁle in these cases, is critical
tomake the correct diagnosis. In the current case, theadjunct electron
microscopic examination proved very useful in helping to deﬁne the
large vacuolar cytoplasmic structures in these tumors cells, as such
vacuolar change is not typical for pituitary adenomas.
In the present case, there was some diagnostic uncertainty based
on the patient’s precipitous presentation with Cushing’s syndrome,
the anatomic location of the tumor, and the pathologic features of the
tumor at the timebiopsy. Because the patient had evidence of adrenal
nodularity on CT at the time of presentation, there was some concern
about an extra-hypophyseal source of ACTH causing his hypercorti-
solemia.However, the tumor samplewasnegative for TTF-1, amarker
frequently used to identify neuroendocrine tumors or adenocarcino-
ma, especially of pulmonary origin. The lack of S100 and Neu-N
expression argued against other diagnostic possibilities such as
primary olfactory neuroblastoma, sinonasal neuroendocrine carcino-
ma, granular cell or other neurohypophyseal tumors, or malignant
melanoma. The absence of cell junctions on electron microscopic
examination argued against carcinoid as a possible diagnosis. These
ﬁndings, coupled with the classical ﬁndings of positive expression of
Cam 5.2, synaptophysin, ACTH, and low Ki-67 index, conﬁrmed the
diagnosis of ectopic pituitary adenoma.
This case alsohighlights the challenges in the evaluationof apatient
presenting with cushingoid features, which requires careful biochem-
icalwork-up alongwith appropriate imagingmodalities. As previously
mentioned, the patient’s precipitous presentationwas concerning for a
more aggressive source of his hypercortisolemia, necessitating careful
consideration of all possible causes of Cushing syndrome.
The differential diagnosis for a nasopharyngealmass is also broad,
and careful attention must be paid to the imaging, clinical, and
pathologic characteristics. Biopsy with detailed pathologic examina-
tion by a neuropathologist is warranted to accurately determine the
morphology and immunohistochemical expression. It should be
noted that a sphenoid sinus mass in a patient presenting with
endocrine dysfunction may be a red herring. Such complexities
necessitate a multi-disciplinary approach to these patients.
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